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(57) Abstract: A high-frequency circuit for demultiplexing 
high-frequency signals of communication methods of different 
frequencies. The high-frequency circuit comprises a lowpass 
filter circuit provided between first and second ports and/or a 
highpass filter circuit provided between the first port and a forth 
port and a matching circuit and a bandpass filter both provided 
between the first port and a third port. The lowpass filter circuit, 
the highpass filter circuit, and the matching circuit each have 
a capacitance element and inductance element. The bandpass 
filter circuit is composed of an SAW filter. The passband fl of 
the lowpass filter circuit, the passband f2 of the bandpass filter 
circuit, and the passband G of the highpass filter are in a relation 
fl<f2<f3. 
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m m m 

[0001] ^mm\^. m^m^m<7)^mii^mmm^'^. w-lan. Bluetooth (R)m<7)^^mm 
[0002] m^(Dmmmmiatm>^ fm^&xj^:^^^^m . m^m,m^(D^mi^mmm^ 

TV^So ^Mitio^hVXFDUA (Frequency Division Multiple Access)i)^^^tfhfz. 

TDMA (Time Division Multiple Access. }l^^M^7C&W^^1^^^tl'fcM:^^&i^t 
m'£tl^T^i^^/^^^MM:lf^<DPDC (Personal Digital Cellular). mW^^'b'tX 
^^ffl^tuTV^^GSM (Global System for Mobile Communications). DCS (Digital 
Cellular System). ^M^^'t^tl^ftDAMPS (Digital Advanced Mobile Phone 
Service)"^PCS (Personal Communications Sersnce)-^^^^^ GSM. DAMPS. DCS^tJ? 
PCS{i-^;fb-?*ttGSM850. GSM900. GSM1800^U?GSM1900i:iq^{itt§^i:^>fe§o * 
fcGSM;^^-e{*. GPRS (General Packet Radio Service)^ 

EDGE (Enhanced Data GSM Environment)t\^-otc'f-~i^^i^^^hM^^tlX\^^ 

o 

[0003] ^StI^IS. 3— n5/^N\ cfj H. mmRX^ 0 ;$:-C#^bMJ?)Tv ^^Ti^-fe;^;^^^;I 

CDMA (Code Division Multiple Access. W^'7^W\^7^^Wd:^^i)^h^o CDMA;^ 

^m\iA^^A(DMXTDMA:)j^x^mtix\ ^§fci6. m^Mh^ g ^tlX\ 
mm(DM^'^Bmm^^^±mi::mti.n^^mmmiy:^'TM.KMi^x-hmmi)^'^ 
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[0004] CDMA;^^}*. ITU (Hl^m^afifB}*'^)};iJ;«9^J?)^>tvfcIMT-2000^P(;ip«!Lb 

[0005] CDMA;^^^b-C. ^H^2p-efc§IS-95 (Interim Standard-95)-eM*&^b$tt/c 
cdmaOne(D_h'6i:^+g-(Dcdma2000-^, gJC'jii^ipcDUMTS (Universal Mobile 
Telecommunications System) W-CDMAi:^>iq^fitb§DS-CDMA (Direct 
Spread Code Division Multiple Access)'^^ TD-CDMA (Time Division Code Division 
Multiple Access)-^, cfJ S ^^"Cfe^TD-SCDMA (Time Division Synchronous 
Code Division Multiple Access)^Sfe6o TD-CDMA"^TD-SCDMA{*. _h?)^T«9^^ 

[0006] 7i^H-e(*. m^nm'^(DmMMm^n\^xmm*m^\^mn&M(Dm'^^mm 
mir^mmmn-^fi. mMm^nMm(Dmmi^mmmm^GPs (ciobai 

Positioning System)-i-\f^—lyB^^mmt)^lMX.hfhfz.o 0 ^#-e^iflJffl#(Df IJ^ttCO 

[0007] "T—^^^^^Xl-i. FHSS (Frequency Hopping Spread Spectrum :m^Wc^-y^° 
>^:^^^h'7J>>iAW0 ^^'e2.4 GHz(DISM (Industrial, Scientific and MedicaU MM 
. ^^RXimW^i^^M^ir^BluetootHR)-^^ OFDM (Orthogonal Frequency 

Division Muimes:m^m^^^M6^mMm:^^x5 GHz^(Dm^Wi:^^^mm 

■t"^IEEE802.11a"^^ Bluetooth(R)^;|^ilt;iDSSS (Direct Sequence Spread Spectrum 
^4Ui^h->'—^>'^':^^i^h/l^1SkW):l7^X2A GHz(DISM (Industrial, Scientific 
and MedicaU MM. ^^RXfmW)^i^^^!^ir^lEEE802.nh'^, OFDM 
(Orthogonal Frequency Division Multiples : [i:^M^#:#M5>f'J)^M;^^"t?2.4 

[0008] ^(Dx^fmmi^mmm^(D'7vii^h::^iyv^ mmmmmm i^m\^^hti^mm^ 
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[0009] #^2000-156651^}*. m^m^^^:yi^-dm^j:^TDUA:^^tm^m^mmKn 

SP3T (single-pole, triple-throw)CDi^J^^;^-^5'^100^, CDMAjj^(DAtiiMt'^ 
^t^m^. i^M^:^^5^^100^e:J;^9CDMA;^^(DAm;Ofi-^^i^5T^V:/l/i5^^^ 
[0010] #^2000-156651-^(Di^jg^Iliji&}iCDMA(Di^^ftft^^-7''^:7'Wi^i^200-e^ 

^-Kafa^M) /JiS^M^b-r^^v ~^fcmmUm:^4iy^lOO^m\^^X. 

TDMA;^^-eafti-^J;5f-CDMA/'TDMA;^^oAtH;^ft-^^IWI^t;i^5^^{* 
^^t^.ev^o GPSft-^^S:{tb/^^sfeTDMA;^^Xf*CDMA;^^-eiift 

[0011] #Pi2003-8385-i-{*. 3oCDm^^6M^^C>fB-^^^^i-6^'^MLC:7^/V^lH| 
7V^HPFl^-e«^$tt-CV^§o nw?>?.7^/V^LPFU*, Bl^^ hP1^^2Jj<— hP2 

;5o ^^^Hv-^:^:7^/v^BPF«. ^l^-hPli!m3^-hP3i:(DrHl(^«S^^^§tL. ^ 

<DmT^^i^i^f2(n < f2 < f3)(^^^$tl.-CV^;5o AMPS, PCS, GSM, 

DCS, w-CDMARxiGPSibm^^tiX^^^^o -hSEafB;^^{;i*3{taf IJfflM^^^ 
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(MHz) 


SitiHiK^^^ RX 
(MHz) 


GSM 




925~960 


DAMPS 




869~894 


PDC 


940 ~ 9 56 




DCS 


1710~1785 


1805~1880 


PCS 


1850~1910 


1930~1990 


WCDMA 


1920~1980 


2110~2170 


GPS 




1574.42~ 1576.42 


WLAN 


2.4 GHz 5GHz^ 



[0012] #^2003-8385^(^^^$tl.fc1i-^MLC:7^/V^[lI{J&-Cii, ^'7^;V^^hC'7^;V 
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[0014] mox^ ^mm(D n mi-i. m^m(Dm^£^mm(Dmm:i7^(D^mmm^^^^ 

[0016] m^wc(Dmtf:^^wc(Dmm:i7^(Dmmmt^^^^ir^:^mm(Dmm^mm^ 

[0017] mmm^mm^. mmmi^—htifyi^vt<DmKmu^^fc4:y<^^^^:y^m^ 

[0018] tfjtB|i2— ^4(D*°— h(Z)v^*ftv;^)^^^. =3ei'^^->^v^^^:SLW^^^"^^^;^*^ 

[0019] m^SAWy^/V^l-i^:^—ht^^m^—h^mK.f:i^-^^m(DSAWZ^^ 



wo 2005/088833 



6 



PCT/JP2005/004690 



[0020] MIB^1^°— h{*-^/V^/^>^KT^^^iC^^L-CV ^a(D^^^^LV ^o 

[0021] ^mmfDmm&^^ai'i^mmm^m^^^u mm^^-i^^^^y^/v^m^m^/ 

[0022] t^^iE^^-f^^;^:7^/^^Ia{^&(D-f^yi^^>-;?^mT■^IJ?=¥-\'^■?v'^ 

[0023] ^mm(Dmm^^ffaK^^^xi^^ mw.m^m^^m^ir:5^-r^<i^i^>:^m^t 

^>^^^i^>:^m^^mm^^Miti.xmm^mmm^mmir^(^mj^v\^\ 
[0024] mWM^mmm(D4i^^^^^>':^m^i-t. ^mm^y^mifhtif^'L-t^ mmm 

[0025] ^mm<Dmm^^shK^\^^x. mm^mmu<7)mmmK^m'r^mKmmmm 

KLGA (Land Grid Array)(D^^mm7i^M0.^tl. ttflBi^^^S*«li"T:iJ^— /V^i^h 

i.x^^4/^^tmm\^x\ ^^(D^s^^Lv \ 

[0026] :^mm(Dmm^Wai^m^X. tulEnw?>?L:7^7Vi$^IgI{g§(Diiaii^*^fl. ttflB/^ 
>'K^-?;?^7^/Vi5^imj^&(5Dfflig^^ggf2.^U?ttiSB^>-f^-^:^:7^/Vi5^imS& 
fl< f2 < f3cop#t;ife6(D^W*bv\ 
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[0027] ±m<Dm'o^mm(Dmm^\m^u. 4>'^^^^>'^m'f-'^^^^<i^i^>'y^m^xm 

mu']:^mm<D:^hKm<Dmmmi^x^mmm\B]^^^ir':fu^y^mx^^o 
[0029] mi-m3n^mm<D^mmmKx^mm^m^^7jkir, mm^immn. m^m. 
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. miyi<—hPitm^^—hP3t(Dm{z.mm^tifcm-^m^t. mm^^mm^mm^ 

tlfc^O}^'y<:^^4/l^i^m^BPFt. mi^—hPltm4:^—hP4t<Dmi^1^M^tlf^^^ 

[0030] mmms<7)Mm^m^<Dm^m^<7)—m^^i-o n-~^<:^^^/u^\E\^LPFn. 

'^L8t^^^<iy^>y^m^c25:fy^ibfj:^mmmm^(D^mm^m-i. m2(Dmm:^ 
^(Dm^^^m^i<Lmv. M2(Dmm:i7^(Dm&wc^i^'vm^>\^°'-^^>':^tfs:^x 

[0031] ^^^<:^^^/v^m^HPF\^, JSaJ'^^^<ly^i^:^M^c\A, 

C20, c2ZKx^m^^fi. m^^mii^m(Dmmi^^(DmmWi%m^t^xbKwt 
unmwat. m2(Dmm^^(ommMi^mu±u\^. m2(Dmm:^^<Dm^m.^m 

[0032] ^^>Y/<:^'7^;v^m^P>PF\iSA\Ny^;V'^t^i^fi:K). SAWy^-r/v^^Hu^^— bPli: 

(Dm\zM^m^i>^mmx^x\^^. wmm^mm-i. ^^^<^^^^^:^m^c22m34i^ 

-^^-^^^Bf^cD-f^t"— ^^^;^(^jx.f^f5f^50Q) Id^-^^-lir^atg^ttitc:, 

^b\jx(Dmmhmn'r^o mm^mm^. mi^—vpit^h^A^y^^^^^m^^tz.^ 

[0033] SAw:7^/v^{^ (^.Er 50 v@S(Z)jifmffi^#b. v^t-llv ^tPo^p-efc^o ^fc 
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mmm^^^GaAs {m^j>>mm) . caN (mt:ff^v^j>o ^(Z)fet m^i^^h9>i^ 

[0034] ]«M^IaIj^§Pl:i*5V>Tf*. i^i3>^h-i^^{;i^i-^|fl##tt^Qfi:#«fcJ?)J;i. HI 

;fj-r^-t°— ^V;^}^ 50 Q —300 Q U&tm^ X:h^(DX\ ^^W^-~h(DA±l4^^^° 

[0035] /J^MX{*^tt''^¥*MSA^A^^/^^MV^fcV^#'a-^ ^^—hm<Dm'^mmMi 
"trfc§^i|ig^-^7i/;^ (amplitude balance). ft^'fitB^'C$)^{i^@^^7>^^ (phase 

balance) BffM(D#ttJ;«9>^t/^t><Z)^^ffiU;'^imf^/^b?'^v^ri:^sfe§o mm^^ 

^^mtl^ti^tii^lc&^^(DXW£\^^:^^tmm^tiX\^^o ^^X\ me{c^ir\n\^y^ 

^iy^(DXoK,^^—hKm^m^^i^m\^xmmt'^0.^7^^i&Uir^<Di()m^ 

Wm'^XXt^ ^l:iK-hPl;6^6>^3:^-hP3^IiJ^^fc-r^^t -^V;^, m\Tf.—Y^\i>^h 

Hlgg (SAW:7^7V^) (Z)iia^J^^m^^Ti*. :mi:^-hPl;?)^^>^2;!K-hP2{|iJ^^fc 

hPl;6^^^4^— hP4^^/c^^t°— iJ^V 



wo 2005/088833 



10 



PCT/JP2005/004690 



[0037] ^l(Daft;^^^DAMPS. ^2coaft;^^^GPS. ^3(Daft;^^^PCSi: 

GPS(D^ftft^^^l^-hP1^^3^-hP3(DgSS-t?^ftL/^;55^>, ^ItK- 
bPli:02;!K— hP2C0^j^-eDAMPS, ^ItK— hPl^||4:t?— hP4(Z)^j6&-ePCS(DM'ft 

[0038] £;^_h-e}*^l-m2^-hra. ^l-^3)!K-bra. S:tJ«lll-^4:^<-^ra-e^^^^'^^ 

[0039] mK^'ri:.'?^. wcDMA/Dcscomj-ti^ M^Wi^immmx^fdo . m^Wi^i^ 

M^#:880— 915 MHz, §:ftMI ^#[925—960 MHz)i:DAMPS (3l^'ftM^#:824— 
849 MHz, ^{fjl ^#[869—894 MHz), DCS (j^ftM^^CTX 1710—1785 MHz, 

mnuWiRy^ 1805— 1880 mhz)^pcs mmnwMax i85o— 1910 mhz, ^mnu 

#:RX 1930—1990 MHz)i:WCDMA (Min^^WCTX 1920—1980 MHz, ^in^WiWi 

Rx 2110-2170 MHz)mt>^^^o jft^xf^Mis-r^M^m^^^fijffl-rsMm;^^ 
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[0040] :^mm(Dmmm^mm^mmvx:^himmKnmir:5ii^^ ^mmi^^tih^m. 
[0041] m—(Dmmm 

Km^tix\^^ti:\^^m^m^i~i. msKmirx^K. ^mmm±i^mm^tix\^^^o 
[0043] -(-^r^^>:^m^Rxf^^^^^y^iy:^m^^p^mi-^^mmmi^. mum^nm 

•^^^^—lyx^m^u^KM^^fix^^.^i^d^^^^^m^m^'^vz^^^utv 

[0045] ^^^<::^^^/]^^HPF^m^ir^^^^<iy^:yy^m^CU, C20, C23{i, ||3Jid^6> 

«9. -(:y^^^:yy^m^6n^^y>^^ffntL-x^mMm±Kmm^tix^^. t^jn— 
/V (HI ^^-e^i") m<Dmmti:mm^^i':.x^mm^tix\ ^§o 
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[0046] sAwy4>^u^tm^\m^^m^ir^4>^^^^^>'y^mm&xf^^^<iy^:y^m^ 

-ev^^o #JgS^(^Sffii-}*LGA (Land Grid Arreiy)<Dm^MU7!)^^^^tl. lfT4^ 

Mf^^u ^^i^^AMPsi^mmm^(Dm2:^-hP2tM)^^u ^^i^^GPsitmmm 

^(Dms^-hPZtnit^U ^^i^^PCSumii^\Bi^<Dm4:yi^—hP4:tM!t^ir^o 

[0048] /-?;^:7^7k^ \m^LPF^m^ir^X^lC^m^U\H liCm}j^^tlfc4>'^^^^>-^ 

[0049] ^:7^/u^:^xfm^iBim^m\^^fcmmMmm4>'^^^^L6, u, l9u. f^d^tf^ioos 
[0050] a>L^^«^«w^s^^LT^*T/^^•^^^^^i!-rs#att-fe7^5'i^;iW*<^ m 

. Ca. Ba. Ti. Ir&tJ«P;e)^b^^^S^^^e)S{m/c/l/^^^<i:ti— «(Si(ii£ix^) ^^-TS^ 
;^^(Dj^^m^m«9+5>l-tft<. 250 MHz(C*5^t6Q^t^520J^Jl^i^V^#a^4-fe 
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[0051] —MtL^X. 3.2 mm X 2.5 mm X 0.6 mm(D#JB^;Kt^. ^:7^/P^^^<D4>^^^^ 
l^:^^^:&.XJP^^^<iy^l^y^^^^^^ir^tthK. 2015i^^X(Z)SAWy'^/Vi5^. M. 

MM'Cl^mt^4>^^^^>:^m^tl^X. i a*SM^^;^^lOGHz-efe*9. 250 MHz 

m (P1-P2) . mi-ms^-hm (pi-ps) . :^x^mi-m^^-hm (pi-p4) (DWAm^ 

iaM$tL/cSAw:7^7Vi?^{iGPS(D^{tft^^Maii$-&§;5S.#.(D;^^(5D3^Smft^ 

m^%^X\tm^M^t,^+^^\^^^\^\ ^(D^o\a^X. DAMPS. GPS&U?PCS(D3 
[0052] ESD (electrostatic discharge)^i^^IEC61000-4-2lcltJ§V>||JfebfCo ±5 kV^^;tJP 

[0053] m^.(D^1rfe^l 

i^M^S$Pp«pl<75^1#-hPltt, -9'7V^/^^^KT>'^-^ANTlClg!J^b. M23K— h 
P2l;i?*. DAMPS<Djt^fift-^0O^jJ&^t9mx.§;^-r5'^tlIS&SW;a5^^b. 

DAMPS^t;?PCS(Da^mS{g&(^fin— ^■^>!;:7^/Vi5r[gIj^LPF;e)S^fte>tL. ^ft^j^i^ 
{*x^>'HV-?;?<.^-^:7^7Vi5^imji&BPFd5^{tfetl.TV>§„ 
[0054] i^M^§|5tPpl(D||35j<— bP3, Mn— ^■^;7!^:7^/v^im{^LPF^t;?M^^^H>N°v?^:7^/v 
^lHl{J&BPFf*T^:7°[El^g|5RFICt^JggbT:j3«9. T>^:/lHlJi&$|5RFICf*. m^(D^m 
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[0056] :P^4iy^m^S\M^ ti-~^<y(.y4/V^m^LPFRXf^^>'}^^^<:^-7^/\^i^m^BPF(D]}T 

[0057] ;^SIM^Jl;iJ;«9. GPSCD^ftft-^^mi#-bPi^^3#-hP3<DSj?&-e^<tbJfe;as 

f?. hPlt^2^— hP2(Dg|g&-CDAMPS, Ml^— hPl^ll4)^K— hP4(DSS&-e 

[0058] w.^.(nmm.m 

mH(D|^Jfe^r|(Di^M^IlIj?&(*. ^2)!K-hP2(;iGSM^DAMPS(D3ll^ftfs-^(DSj?& 
^^>9i^X.^SP3T (single-pole, triple-throw)>^^5/^IlIi?&SW;?|5^^b. ||4:iJ^— bP4 
t^WLANC03^^faft^(D^I^^^'9i^X.^SPDT (single-pole, double-throw);^^^;/ 
^IgIj^SW;e)5^^L. DAMPS/GSM^ tAVLAN<Dj^'ft^jl&(^n—^-^>?.:7^/V^lHlS& 
VPF^\^^^'l^Y^<:^'741'^^^%P>PFiP^W^. DAMPS/GSM^TJ?WLAN(D^fBS 

{i&};i^^^K/-?;^^-^:7^/v^(mj?&BPF^s^^b.WLAN<Z)fB-^SB&l-iag$tbfc^^^K 
/-?>^/^^^7ki5?[el|&BPF^RFIC^(Dr^ ic¥*-^^^^i^[ElJS&Balun;5S^^bTV ^§ 



wo 2005/088833 



15 



PCT/JP2005/004690 



=^\n\^SWU. ^2)^N°— hP2iDAMPS/GSM-e#M<Z)3^ftSlJ&^. DAMPS<Z)^ftgS§ 

[0059] ;2p:^M#t|(Di^M^imSlf*DAMPS/GSM/GPS/WLAN(Dafifi;^^^flJ>^-e^^o i" 
J^c^t?-^. GPS©^<tfi-^^^l7K-bP1^^3^-hP3(Dft-^j^T'^ftb/^^S^>, ;^ 

1^— hPl^||2^— hP2(Z)ft^^{^&T^DAMPS/GSM(Dii{t;^^^^IJfflb. |l|H#t^^ 

l^K— hPl^||4JK— hP4(Dft^SS&-ewLANt;iJ;;5-7''— ^<^3^Sft^^f5-i::as-e^ 
[0060] tSEcD^mf^il 

^<:^y^;V^m^nF¥Xm)^^f\^. GSM/DCS/WCDMA<Z)3^^ftft^^^^-r^5> 
\t'^hDCS(Dm^\tit^(Om.^^^^^X.^^F^T (single-pole, triple-throw);??.^^' 

tb^o m MM ^ {*GSM/DCS/WCDMA(Diim ^^^'^^f IJffl X^ . 
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